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Mycotic aneurysm secondary to tuberculous infection of the aorta is a rare and life-threatening disease. We report a
single-center experience of three patients treated with a combination of surgical aortic replacement and prolonged
antituberculosis therapy. The first case is a 34-year-old woman with a suprarenal abdominal aortic aneurysm, the second
case is a 77-year-old man with an infrarenal abdominal aortic aneurysm and a right psoas abscess, the third case is a
37-year-old woman with an infrarenal abdominal aortic aneurysm. All patients had a favorable outcome with a mean
follow-up of 6.2 years (range, 6 months-10 years). Early diagnosis and a combination of surgical intervention (aortic
reconstruction and extensive excision of the infected field) and prolonged antituberculous drug therapy provide
long-term survival without evidence of recurrence after tuberculous aortic involvement. ( J Vasc Surg 2008;48:1012-6.)Globally, there are 8 million new tuberculosis cases and
2 million deaths per year. Once infected, active disease
develops in about 10% of cases, usually within 1 to 2 years
after exposure. The remaining individuals enter into a state
of latency, which can reactivate at a later stage, particularly
if the person becomes immunocompromised. The first case
of tuberculosis was reported in 1819 by Laennec, and in
1882, the first case of tuberculous mycotic aneurysm of the
aorta was reported.1 Symptomatic tuberculous mycotic
aneurysm is a rare lesion, but is fatal if not diagnosed. The
following report describes three cases of successful surgical
management and medical treatment of aneurysms of the
infrarenal aorta secondary to tuberculosis. Clinical features
and treatment modalities are reviewed.
CASE REPORTS
Patient 1. A 34-year-old woman was referred for fever and
abdominal pain lasting for 1 year. Laboratory examinations
indicated a high white cell count and C-reactive protein (CRP)
level. A thoracic and abdominal CT scan performed 1 year before
was considered normal, with the diameter of the abdominal aorta
at 17 mm. A repeated CT scan demonstrated a 34-mm mycotic
aneurysm of the supra renal aorta starting below the level of the
celiac axis and extending to the nearby ostia of the renal arteries.
Aortography (Fig 1) confirmed a false aneurysm arising from the
lateral wall of the aorta just below the celiac axis.
A left combined thoracic and retroperitoneal approach al-
lowed supraceliac and infrarenal aorta cross-clamping and aneu-
rysm resection. Extensive débridement of all infected tissues was
also performed. A polyester 18-mm tube graft (InterVascular, La
Ciotat, France) was inserted, and the celiac trunk, the superior
mesenteric artery, and the renal arteries were reimplanted into the
aortic graft.
From the Service de Chirurgie Vasculaire, Hôpital Henri Mondor, Univer-
sity of Paris, XII,a and the Service de Pneumologie, Hôpital Intercommu-
nal de Créteil, University of Paris, XII.b
Competition of interest: none.
Reprint requests: Jean-Pierre Becquemin, MD, Service de Chirurgie Vascu-
laire, Hôpital Henri Mondor, 51 Avenue du Marechal De Lattre de
Tassigny, 94000 Créteil, France (e-mail: jpbecquemin@hotmail.com).
0741-5214/$34.00
Copyright © 2008 by The Society for Vascular Surgery.
doi:10.1016/j.jvs.2008.05.012
1012The patient’s postoperative course was uneventful. She was
discharged 10 days later, after a control angiogram (Fig 1).
Culture of the aneurysm wall and of necrotic debris was positive
for Mycobacterium tuberculosis. Antituberculous drug therapy
with isoniazid, rifampin, and ethambutol was introduced for 12
months.
Repeated screenings for associated pulmonary tuberculosis
were negative. The smears were examined for acid-fast bacilli
(AFB) after staining with Ziehl-Neelsen, and sputa were cultured
on a slope of Löwenstein-Jensen medium and incubated at 37°C
for about 6 weeks. Serology results for human immunodeficiency
virus (HIV) were negative. The result of a control CT scan at 5
years was normal. Ten years after surgery, the patient remained
well, asymptomatic, and inflammatory markers were normal.
Patient 2. A 77-year-old man was admitted for alteration of
his general state, including loss of 10% body weight, dizziness, and
slight fever (temperature 38°C), persisting for more than 15
days. This patient had no history of tuberculosis. Laboratory
evaluation evidenced elevated white cell count and CRP level.
Blood culture result was negative. An abdominal CT (Fig 2)
demonstrated a 50-mm false aneurysm of the infrarenal aorta
surrounded by a large abscess involving the right psoas muscle.
Aortography (Fig 2) confirmed a false aneurysm arising from the
lateral wall of the aorta. Magnetic resonance imaging did not show
any associated infectious spondylitis or vertebral osteomyelitis. An
aspiration biopsy of the abscess material under CT guidance iso-
lated Streptococcus oralis. Intravenous antibiotics were adminis-
tered for 2 weeks.
A laparotomy was then performed and confirmed the exis-
tence of a pseudoaneurysm of the infrarenal aorta adjacent to an
abscess in the right psoas muscle. After extensive débridement of all
infected tissues and removal of the diseased segment of aorta, with
macroscopically disease-free margins, aortic replacement was per-
formed by means of a double coaxial venous graft made of autol-
ogous superficial femoral veins.
The pathology examination of the periaortic tissue and aortic
wall revealed a combination of acute and chronic inflammation
with multinucleated giant cell reaction. The culture for M tuber-
culosis was negative. Antituberculous drug therapy with isoniazid,
rifampin, and ethambutol was introduced for 9 months. Repeated
screening for associated pulmonary tuberculosis was negative. The
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years after surgery, the patient remained well and asymptomatic.
Patient 3. A 37-year-old woman from Congo had a back-
ground history of pulmonary sarcoidosis, diagnosed on lymph
node biopsy, which had been treated 2 years before by low-dose
steroid therapy for 6 months. She was referred to our institution
with a 6-month history of abdominal pain. She did not complain of
fever, night sweats, or weight loss.
Serology for HIV was negative. A CT scan of the abdomen
demonstrated a bilobular saccular aortic aneurysm involving the
infrarenal aorta, without involvement of the iliac arteries (Fig 3).
The maximum transverse diameter was 33 mm, compared with the
13-mm transverse diameter of the infrarenal aorta. Axial slices did
not evidence inflammation of the retroperitoneal space, and only
one lymph node, which was just above the aortic bifurcation, had
a diameter slightly larger than 1 cm. A chest CT scan revealed a left
pulmonary upper lobe cavity. Repeated airway sputum smear anal-
yses were negative for AFB.
The patient underwent abdominal aneurysm resection
Fig 1. Tuberculous aneurysm of the suprarenal aorta in
shows involvement of visceral arteries in the aneurysma
replacement of the diseased aorta by an 18-mm polyester
artery, and renal arteries.through a retroperitoneal approach, with placement of a polyestergraft coated with collagen and silver (InterVascular, La Ciotat,
France). The periaortic area was débrided, and the aneurysmal
aorta and multiple para-aortic lymph nodes were sent for patho-
logic analysis. Analysis of the lymph node close to the aortic
bifurcation showed florid necrotizing granulomas. The aneurysm
wall (Fig 3) consisted of fibrin, granulation tissue, and necrotic
debris that tested positive for AFB on stain. Culture for M tuber-
culosis was also positive. The aorta itself was not irregular at the site
of the aneurysm and was not atherosclerotic elsewhere.
The patient’s postoperative course was uneventful, and she
was discharged at day 7. Antituberculous drug therapy with isoni-
azid, rifampin, and ethambutol was introduced for 9 months.
Doses were reduced at 1 month due to changes in hepatic enzymes
levels. At 6 months, the patient remains well and asymptomatic.
DISCUSSION
Weigert first described tuberculous aortitis in 1882.1
Tuberculous aneurysms of the aorta continue to be a rare
year-old woman. Top views, A preoperative angiogram
ess. Bottom views, A postoperative angiogram shows
and reimplantation of the celiac axis, superior mesenterica 34-
l proc
graftentity, and 15 cases have been reported since the Long
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October 20081014 Canaud et alFig 2. Infrarenal aortic tuberculous false aneurysm in a 77-year-old man. Top views, A computed tomography (CT)
scan shows (left) abscess of the right psoas muscle and (right) rupture of the posterior wall of a heavily calcified aorta.
Middle views, Preoperative angiogram. Bottom views, A CT scan at the 5-year follow-up shows (left) healing of the
psoas muscle and the body and (right) limbs of the aortobiiliac bypass made from autologous femoral veins.
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and other immunocompromised states, and associated and
resistant tuberculosis, the frequency of this life-threatening
disease may well increase. Association of arterial tuberculo-
sis with other diseases is not well known. One of our
patients had presented with sarcoidosis, but we did not find
any report of association of arterial tuberculosis and sar-
coidosis in the literature. There is a school of thought3
holding that the role Takayasu arteritis may be caused or
triggered by M tuberculosis, but in none of our cases did
duplex scans of the supraaortic trunks show evidence of
inflammatory arterial lesions. The pathology evaluation of
specimens with disease-free margins after aortic resection
did not show any abnormalities. Patient 2, as expected on
CT scan findings, had a heavily calcified atheromatous
infrarenal aorta.
Tuberculous aneurysms are usually a consequence of
Fig 3. A computed tomography scan of saccular aneurysms of the
distal abdominal aorta in a 37-year-old woman. Top left, A
three-dimensional reconstruction evidences a bilobular aortic an-
eurysm. Top right, A multiplanar reconstruction shows partial
wall calcification. Bottom, An axial slice shows a mild wall thick-
ening and only one lymph node superior to 1 cm at the left side of
the aortic bifurcation.transmural perforation caused by direct extension to the vesselfrom a contiguous tuberculous focus, often lymphadenitis,4
but also pulmonary,5 digestive,6 or vertebral.7 Other mecha-
nisms have been advocated, including hematogenous con-
tamination through the vasa vasorum,2 or an autoimmune
response to tuberculosis.8 The aorta is the most frequent
localization, affecting equally2 the thoracic9-11 and the ab-
dominal aorta. Aneurysms at the level of the subclavian,5
innominate,11 digestive,12 or popliteal,13 arteries have also
been reported.
The key to the diagnosis of tuberculosis is a high index
of suspicion. A presumptive diagnosis is commonly based
on the finding of AFB on the microscopic examination of a
diagnostic specimen, such as tissue or a smear of expecto-
rated sputum. Although rapid and inexpensive, AFB mi-
croscopy has a relatively low sensitivity of 40% to 60% in
confirmed cases of tuberculosis. Most modern laboratories
processing large numbers of diagnostic specimens use
auramine-rhodamine staining and fluorescence micros-
copy. The more traditional method—light microscopy of
specimens stained with Kinyoun or Ziehl-Neelsen basic fuch-
sin dyes—is satisfactory, although more time-consuming.
If the diagnosis is confirmed by isolation of M tubercu-
losis or a positive nucleic acid amplification test, treat-
ment can be continued to complete a standard course of
therapy.
Failure to isolateM tuberculosis from persons suspected
of having tuberculous aortitis on the basis of clinical fea-
tures and histologic analysis (inflammation with multinu-
cleated giant cell reaction) does not exclude a diagnosis of
active tuberculosis.14 Alternative diagnoses should be con-
sidered carefully and further appropriate diagnostic studies
undertaken in persons with apparent culture-negative tu-
berculosis. A diagnosis of tuberculosis can be strongly
inferred by the clinical response to antituberculosis treat-
ment. Careful re-evaluation should be performed after 2
months of therapy to determine whether there has been a
response attributable to antituberculosis treatment. If clin-
ical improvement is noted and no other etiology is identi-
fied, treatment should be continued for active tuberculosis.
In 1955, Rob and Eastcott4 reported the first successful
reconstruction of a tuberculous aortic aneurysm: an “orlon”
graft was successfully inserted, without evidence of compli-
cations on follow-up. Long et al2 reviewed the literature
since 1945 and described 41 cases of tuberculous aneu-
rysms, of which 24 were treated by a combinedmedical and
surgical therapy. In all 24 cases, in situ or extra-anatomic
reconstruction and débridement of periaortic tissues was
followed by prolonged antituberculous drug therapy. With
this combined medical and surgical approach, the mortality
rate was only 14%. The two patients who underwent sur-
gery without antituberculous drugs, the five patients who
underwent medical therapy alone, and the 10 patients who
had no treatment died.
Extra-anatomic bypasses allowed prolonged survival in
the two cases of the Long review.2 However, they are
known to provide a lower patency rate than in situ recon-
struction. Despite reports of tuberculous infection of vas-
cular prostheses,15,16 in situ graft insertion does not seem
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medical therapy with antituberculous drugs is adequately
given. Raffetto16 even reports successful outcome of an
infected graft left in place after débridement and medical
therapy.
In situ graft replacement may be debated in specific
cases, such as patient 2 of our series. In this patient aortic
replacement by an autologous vein bypass, as described by
Sicard et al,17 was decided because of evidence of another
bacteria, S oralis. Homograft implantation has also been
reported17 in a case of tuberculous vertebral osteomyelitis
eroding the thoracoabdominal aorta. Although successful
primary suture of the false aneurysm and synthetic patch
closure has been reported,2 aortic replacement should be
preferred because the extent of aortic wall damage is diffi-
cult to assess intraoperatively. In most cases—17 of 22
patients in the Long et al2 review—standard therapy for
tuberculous aortic aneurysm combines in situ graft place-
ment with antituberculosis medication.18 Long-term
follow-up, as in our series, did not evidence any eventual
false aneurysm.
Although relatively few studies have examined treat-
ment of extrapulmonary tuberculosis, increasing evidence
suggests that 6- to 9-month regimens that include isoniazid
and rifampin are effective. Treatment regimens in this
circumstance include one of the standard 6-month chemo-
therapy regimens or isoniazid, rifampin, pyrazinamide, and
ethambutol for 2 months, followed by isoniazid and ri-
fampin for an additional 7 months (9 months total).14
Because of the relatively high proportion of adult patients
with tuberculosis caused by organisms that are resistant to
isoniazid, four drugs are necessary in the initial phase to be
maximally effective. Furthermore, a lack of cultured myco-
bacteria, as occurred in our experience in two of our three
patients, will preclude testing for drug sensitivity.
Endovascular repair of tuberculous aortic aneurysms
has also been reported in two cases with limited follow
up.19,20 Endovascular repair does not allow extensive
débridement of the infected periaortic tissues, and thus
could be associated with a high risk of infection recurrence
leading to fatal hemorrhage, as occurred in one of the two
reported cases.21 We believe that indications for endovas-
cular therapy should be restricted to patients with rupture
or at high surgical risk. Treatment of arterial rupture with
coils combined with medical therapy has also been pro-
posed in cases where resaturation of arterial patency is not
mandatory, such as branches of the aorta12 or peripheral
arteries.
CONCLUSION
Tuberculous aortic aneurysms are a well-known entity.
A combination of surgical intervention and prolonged
medical therapy is warranted for disease-free, long-term
survival.
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